were always too low, while the gas phase ratios were usually too high, especially during March. All three simulations generated extremely low NO2/NOu ratios in air parcels that had spent several days or more in the polar night. Measured N O2/NOu ratios in these types of air masses were sometimes equally low but could also be considerably higher. Observed NO/NO2 ratios differed strongly from known theory.
about half the overall uncertainty.
The NO2 measurement relies on broadband photolysis for the conversion of ambient NO2 to NO prior to detection. Thus there is the potential of interferences from other species. Using the spectrum of the Xe arc lamp [Kley and McFarland, 1980] and current cross sections [deMore et al., 1992] , the degree of photolysis of potential interferents can be calculated. Fractions photolyzed during the 5-s residence time in the photolysis cell are 0.7 % for N205, 0.8 % for ClONO2, 0.2 % for HO2NO2, and 16 % for HONO. A filter which attenuates light of less than 320 nm is used to prevent photolysis of HNO3. Homogeneous thermal dissociation can also be calculated (using deMore et al. [1992] ) for both the 5 s in the photolysis cell (at 5 øC) and the 0.2 s in the heated inlet (35 øC). For N205 and HO2NO2, total fractions dissociated are each 2-3 %. Thus interference due to homogeneous processes is small. However, heterogeneous dissociation is also possible and has yet to be tested in the laboratory, so the NO2 measurements must be regarded as upper limits. To analyze airplane measurements taken within weeks of the start of a model run, it is necessary that the initial distributions of the long-lived chemical species be real-istic. We use a modification of the initialization procedure discussed by Douglass et al. [1990] . This technique exploits the high degree of correlation of most long-lived species mixing ratios in the stratosphere with potential temperature (PT) and potential vorticity (PV) [Schoeberl et al., 1989] . PT and PV were calculated at every grid point of the two starting dates (January I and March 1) using the initial winds and temperatures. Values of N20, Os, H20, NOy, aerosol area, and CO were then assigned to each grid point using a mapping between the mixing ratios of each species with PV and PT. These mappings were generated from the ER-2 and DC-8 measurements of these species available on the AASE 2 CD [Gaines et al., 1992] thought that the NOs measurements from these flights would provide insights in addition to those gained from analyzing the January and March flights alone. Three runs were done for each set: a run with gas phase reactions alone (the gas case), a run which also included the N205 aerosol reaction (the N205 case), and a run with both N20• and C1ONO2 aerosol reactions (the C1ONO2 case). For the March runs but not those in January the initial chemical state was subjected to 20 days of chemistry and no transport before the start of the simulation. When the lifetime of an NO2 molecule associated with conversion to N20• via (R3) and (R4) is much longer than the lifetime of N205 to subsequently heterogeneously convert to HNO3, it is clearly the gas phase reactions that will limit the rate at which HNO3 can be 
Conclusion
The advantage of using a three-dimensional model to interpret aircraft measurements is that it explicitly takes the photochemical histories of the air parcels intersecting the airplane into account and allows stringent comparisons between theory and observations. Comparisons of the DC-$ measurements with this model strongly support the idea that the reaction of N205 with water on aerosol surfaces suppresses NO• levels in the midlatitude lower stratosphere. They also indicate that our understanding of reactive nitrogen chemistry in this region is incomplete. The model tends to consistently underestimate measured NO•/NOy. Observed NO/NO2 in this region differs strongly from calculations based on the presently accepted factors controlling this ratio. It is not yet clear whether these discrepancies arise from conversion of other nitrogen species to NO2 within the instrument, or the absence from the model of ilnportant reactions regulating NO2 in the lower stratosphere.
